Regional cerebral metabolic activity in the rat following experimental subarachnoid hemorrhage.
A new experimental model was employed to investigate alterations of cerebral metabolic activity in rats subjected to extensive subarachnoid hemorrhage (SAH). The hemorrhages were produced in anesthetized animals by inserting 0.37 ml fresh autologous arterial blood into the subarachnoid space. Rats that underwent sham operations received subarachnoid injections of mock CSF to study the effects of sudden raised intracranial pressure (ICP). Forty-eight hours after subarachnoid injection, the unanesthetized rats were given intravenous injections of [14C]2-deoxyglucose. Experiments were terminated 45 min later by decapitation, and the brains were removed and frozen. Regional brain metabolic activity was studied employing quantitative autoradiography. In comparison with control animals, cerebral metabolic activity was diffusely decreased following SAH. Statistically significant decreases in metabolic activity of less than 34% were observed in 17 of 30 brain regions studied. The largest percentage reductions were in regions displaying the highest basal metabolic rates. Subarachnoid injections of mock CSF also produced depression of cerebral metabolic activity, but quantitatively these changes were not as pronounced as in the hemorrhage group. These studies demonstrate regional changes in brain function following SAH. The data relate these changes to both the presence of blood in the subarachnoid space and sudden raised ICP.